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Opsommings van referate 
wat gedurende die jaarlikse kongres van die Suid-Afrikaanse Genootskap van 
Plantkundiges op 14 -16 Januarie 1982 te Pretoria gelewer is. 
Summaries of papers 
presented at the annual congress of the South African Association of 
Botanists on 14 -16th January, 1982 at Pretoria. 
Initial 14C02-fixation products of Themeda triandra in-
filtrated with different levels of inorganic nitrogen 
(NO; and NH4+) 
A.M. Amory and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 1 Jan Smuts 
Avenue , Johannesburg 2001. 
Themeda triandra Forsk. plants collected from Frankenwald were 
grown under controlled environmental conditions. Cut leaves were fed 
for 5, 10 and 15 s with 14C02 and also for 15 s with 14C02 followed by 
10 s of 12C02. The leaves were killed in liquid nitrogen and the amount 
of label in the water soluble fractions determined. 
The water soluble fractions were further fractionated into the basic 
(amino acids), neutral (sugars), acid I (organic acids and sugar 
monophosphates) and acid 2 (sugar diphosphates) fractions. The 
vacuum infiltration of inorganic nitrogen (KN0 3 and NH 4Cl) at 400 
ppm nitrogen into the leaves resulted in a greater incorporation of label 
into the basic fraction with a decrease of label in the acid I fraction. 
From further analyses of these fractions by the amino acid analyser, 
paper chromatography and high pressure chromatography, it appeared 
that these inorganic nitrogen ions influence the di stribution of label in 
the amino acids and inorganic acids. The results suggest that the in-
organic nitrogen ions influence the initial fixation products of Themeda 
triandra. 
Mitochondrial structure and frequency in different grass 
leaf types 
D. Ariovich and C.F. Cresswell 
Department of Botany, University of the Witwatersrand , 1 Jan Smuts 
Avenue , Johannesburg 2001. 
In the Poaceae the three C4 photosynthetic sub-groups are distinguished 
by anatomical and ultrastructural characteristics of the chloroplasts and 
mitochondria in the bundle sheath cells. Hatch et a/. suggested that for 
the NAD-ME type species, NAD malic enzyme and aspartate amino 
transferase are located in the bundle sheath mitochondria . In contrast, 
PCK type and NADP type photosynthesis enzymes are not associated 
with mitochondria . This is in correlation with their finding that the NAD-
ME type bundle sheath cells contain unusually large numbers of mitochon-
dria. In this study, profile areas of bundle sheath cell mitochondria and 
chloroplasts were measured in eletron micrographs using a planimeter . 
The ratio of mitochondrial area to chloroplast area indicated the 
mitochondrial compartment in the photosynthetic metabolism of the three 
C4 subgroups. The grasses Digilaria erianlha Sleud., Panicum maximum 
Jacq. and Eragroslis pal/ens Hack. were examined and the results ob-
tained agree with Hatch 's suggestion of high mitochondrial frequency 
in the NAD-ME type . 
Psidium Spp., (Myrtaceae); very successful weeds 
H. Baijnath, S . Ramcharun and S. Naicker 
Department of Botany, University of Durban·Westville , 
Private Bag X54001, Durban 4000. 
Psidium L., is exclusively an American genus of about 100 spp., some 
of which have become naturalized in other parts of the world. Observa-
tions of populations of some species in Mauritius and Natal indicate 
that abundance may be related to climatic factors. The cultivated 
guava , P. guajava L. , occurs as a roadside weed along the Natal coast. 
In Mauritius thi s species also occurs in si milar habitats. Another 
species, P. araca Raddi has been present along the coast of Natal for at 
least 50 years and appears to cross freely with P. guajava. The 'hybrids' 
display much vigour and flower profusely but do not bear fruit. P. araca 
has only recently been introduced into Mauritius for breeding purposes. 
A third species P. call/eianull1 Sabine occurs mainly as a garden plant 
in Nata!. The typical variety bears purple to red fruits whereas var. 
/ucidum is yellow fruited. Both varieties are noxious weeds in certain 
wet areas in Mauritius. Here, dense stands of these varieties spread into 
indigenous forests and very successfully withstand shading. Observa-
tions of these populations indicate that there may be crossing between 
these varieties. Also, in Mauritius, the yellow variety has two forms 
which differ in fruit shape and taste. 
A revision of the genus Hypoestes Soland ex R. Br. in 
Southern Africa 
K. Balkwill and F.M. Getliffe Norris 
Department of Botany, University of the Witwatersrand , 
1 Jan Smuts Avenue , Johannesburg 2001 . 
The results of a multidisciplinary approach to the revision of the genus 
Hypoestes are presented. The taxonomic value of characters such as the 
morphology of inflorescence, bracts, seed shape and texture, floral lip 
shape and, in particular, indumentum of bracts, corolla and stamens, 
are discussed and illustrated. In this revi sion, H. anlennijera S. Moore 
is placed in synonomy with H. artistala (Vah!.) R. Br. var. arislala, H. 
phaylopsoides S. Moore is placed in synonomy with H. Irij/ora (Forsk.) 
Soland. and H. /orskao/ii is reduced to a variety of H . verticil/aris 
(Linn. f.) R. Br. Two new varieties of H. aristata are described . 
Controls on seed germination in Proteaceae and their 
ecological effects 
w.J. Bond 
Saasveld Forestry Research Station , Private Bag 6531 , George 6530. 
Field observations suggest marked differences in seedling numbers of 
Proteaceae after fires burnt in different seasons. Result s of a survey of 
regeneration in a number of fires is reported . A general pattern of high 
seedling numbers after autumn burns and very low numbers after spring 
or winter burns was observed. This seasonal variation in recruitment is 
ascribed to seed dormancy breaking mechanisms which have evolved 
under a summer lightning fire regime and which allow optimal seedling 
survival in spring. 
Results of a comparative study on the effects of temperature and light 
in breaking dormancy are reported which support the hypothesis and 
have important implications for fire management of fynbos. 
Aspects of remote sensing in the S.W. Cape 
L. Bossi and E.J. Moll 
Department of Botany, University of Cape Town , Private Bag , 
Rondebosch 7700. 
A I: I 000000 scale vegetation map of the Fynbos Biome (Veld Types 
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34,46,47,69 and 70) was drawn using LANDSAT false colour com-
posites and black-and-white band 6 images. Initially the map was drawn 
at a scale of 1:250 000 from enlargements of band 6, and then reduced 
photographically to I: I 000 000. 
Results indicate that the extent of the remaining Veld Types has been 
drastically reduced in some cases (particularly Types 34 and 46, and to 
some extent Type 47), while Veld Types 69 and 70 have changed 
relatively little since Acocks mapped these in 1953. 
Distribution and structure of plasmodesmata in the 
Kranz-mesophyll, bundle-sheath and vascular parenchy-
ma in leaf blades of Themeda triandra 
C.E.J. Botha 
Botany Department, University of Fort Hare , Private Bag X1314, Alice , 
Republic of Ciskei. 
The distribution of pit-fields and plasmodesmata at the Kranz-
mesophyll bundle-sheath (KMS-BS) and the bundle-sheath vascular 
parenchyma (BS-VP) interfaces was investigated at the light and elec-
tron microscope level in Themeda triandra Forsk. using serial transverse 
and longitudinal sections. The outer tangential walls of the KMS-BS in-
terface contained 40 to 50 pits per cell, whilst the inner tangential walls, 
forming the BS-VP interface contained from 5 (low and infrequent) to 
35 pits per wall. Estimates of the numbers of plasmodesmata per 
bundle-sheath cell, revealed that the KMS interface contained 
400 - 2000 plasmodesmata, whilst the corresponding BS-VP interface 
contained 350 - 4700 + per cell interface. Each plasmodesma traversing 
the KMS-BS interface is constricted by a widened suberin lamella, as a 
result of which the plasmalemma is closely appressed against the 
desmotubule. Although a suberin lamella occurs in the outer radial 
walls between bundle-sheath cells, the plasmodesmata in the correspon-
ding BS- VP interface lack such constrictions. In addition, the neck 
regions of plasmodesmata occurring at KMS-BS and BS-VP interfaces 
contain sphincter-like structures, which are traversed by a desmotubule. 
The complex structure of the plasmodesmata in bundle-sheath cells of 
leaf-blades in Themeda is discussed in relation to the control of solute 
transport from the Kranz-mesophyll to the vascular parenchyma and 
water transport from the xylem to the mesophyll of the leaf. 
Die invloed van lig en sekere groeistowwe op die kieming 
van Citrullus lanatus·sade 
F.C. Botha, N. Grobbelaar en J.G.C. Small 
Margaretha Mes Instituut vir Saadnavorsing, Dept. Plant kunde, 
Universiteit van Pretoria, Pretoria 0002. 
Die kieming van die sade van Citrul/us lanatus (Thunb.) Nakai & Mat-
sumara word deur witlig en verrooilig gerem . Die ligremming van kie-
ming by die spesie venoon die tipiese rooilig/verrooilig omkeerbaarheid 
van 'n fitochroomstelsel. Een uur witlig in elke 12 uur van inkubering is 
net so doeltreffend as aanhoudende witlig om kieming te rem. Die aard 
van die ligremming van kieming by C. lanatus is t iperend van 'n lae 
energie fitochroom reaksiestelsel (LER). Veranderng in die gevoeligheid 
vir 'n remmende ligbehandeling tydens inkubering word aangetoon. Die 
ligremming van kieming by C. lanatus word vergelyk met die huidige 
teorie oor die meganisme van kieming by donkerkiemers. Die invloed 
van ethrel, kinetien, kaliumnitraat en gibberelliensuur op die liggevoe-
ligheid van C. lanatus-sade word ook bespreek. 
Seed germination following mild chilling in Royal Palm 
(Roystonea regia) 
G.K. Campbe ll 
Department of Biological Sciences, University of Natal, King George V 
Ave. , Durban 4001 . 
Current commercial practice involves a moist heat treatment at 40 °C to 
break the dormancy of palm seeds before planting. Seeds of the Royal 
Palm (Roystonea regia (H B K) Cook) do respond to elevated 
temperatures, but give more uniform germination after low-
temperature pre-treatment. Experiments indicated that 2 months at 
10°C followed by transfer to a germination temperature of 30 °C is op-
timal. While continued treatment at 10°C is not harmful, pre-
treatment at 5 °C for more than one month leads to gradual loss of em-
bryo viability. 
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The influence of the level of nitrogen fertilization on the 
growth and development of two winter wheat varieties 
M.C. Collins 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
The aim of the project is to investigate the role nitrogen fertilization 
plays on (a) yield of cereal, (b) protein content, (c) mechanisms involved 
in the control and regulation of cereal nitrogen content. An experiment 
has been laid out in the Viljoensdrif area, using two wheat varieties, 
Betta and Scheepers '69, known respectively as high and low protein 
varieties. Three nitrogen regimes, 0, 20 and 60 kg N/ha were applied at 
planting. Samples were taken at regular intervals and analysed for 
nitrate and total reduced nitrogen. The phenology of the plants as well 
as soil conditions are being monitored throughout the season. Results 
relating to the morphology of the plants as well as the importance of 
growth stages are discussed. A series of growth stages for these two 
varieties in the above area of the O .F.S . have been established; these 
stages differ markedly to those which have been recorded from the 
Bethlehem area. 
The role of the plant sciences in the development of the 
second green revolution 
C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesbsurg 2001. 
The influence of the research work at the beginning of the seventies on 
recombinant DNA and its resulting influence on the pharmaceutical in-
dustry was considered, particularly with respect to the potential applica-
tion of Biotechnology to the whole of the Plant Industry. The need for 
the training of botanists in South Africa today in aspects of bio-
technology such as protoplast iso lation, and their culturing, tissue 
culture, organelle separation and their fusion into protoplasts, is 
necessary if this country is to play its rightful role in future agricultural 
developments to meet this continent's food and energy needs. 
In addition to the manipUlation of the genome, the control and 
regulation of environmental factors on phys iological processes was con-
sidered with respect to achieving maximum crop yields by allowing the 
existing genome to achieve optimum potential. The approaches to 
achieve the above end required considerable changes in existing 
agricultural practices. This was exemplified by the relationship between 
crop yields of maize, protein production and nitrogen fertilization. The 
current understanding of nitrogen metabolism would not easily explai n 
the synergistic effect of nitrogen application on an increased carbon fix-
ation. 
The role of nitrogen on other physiological processes such as carbon 
assimilation, starch accumulation, carbon transport across chloroplast 
membranes, partitioning of photosynthate, changing temperature op-
tima, and light optima in photosynthetic carbon uptake was discussed . 
The evidence from experimental data indicated that an increase in 
nitrogen supply induced a limitation of availab le carbon dioxide at the 
site of fixation, suggesting that the law of the minimum was induced 
with fertilizer application. 
In conclusion it was proposed that new approaches to current food 
production technology were necessary in order to obtain maximum 
responses to applied fertilization as well as obtaining the maximum 
potential for existing genome complement. Further it was essential to 
appreciate fully the physiological processes associated with crop pro-
duction if maximum efficiency was to be obtained with the new bio-
technology associated with genome manipUlation. 
Die meganisme van werking van die onkruiddoder 
'Glyphosate' 
O.T. de Villiers en H.M. Koch 
Departement van Biochemie, Universiteit van Stellenbosch , 
Ste ll enbosch 7600. 
Om die meganisme van werking van 'Glyphosate' (N-(fosfonometielgli-
sien)) na te gaan, is enkelselle uit blare van Phaseolus vulgaris L. ge-
isoleer en is die invloed van 'Glyphosate' (as die isopropielamiensout) 
op verskillende biochemiese prosesse in die selle nagegaan. Dit is gevind 
dat al die bestudeerde prosesse nl. fotosintese, respirasie, RNA-sintese, 
protei'ensintese en lipiedsintese deur 'Glyphosate' by 'n konsentrasie 
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van 5 mmol dm - 3 gei"nhibeer is. Van hierdie prosesse is protei"ensintese 
en RNA-sintese tot die grootste mate gei·nhibeer. Dit is gevind dat die 
mate van inhibisie aan die ouderdom van die blare gekoppel is. Byvoeg-
ing van fenielalanien, tirosien en triptofaan tesame, asook afsonderlik, 
kan die inhibisie van protei"ensintese deur 'Glyphosate' gedeeltelik 
ophef. Tans word verdere navorsing gedoen om die invloed van 
'Glyphosate' op die aktiwiteit van die ensiem phe-tRNA-sintetase na te 
gaan. 
Germination and viability studies on the 'wet' seeds of 
Podocarpus henkelii 
M.C. Dodd and J. van Staden 
Department of Botany, University of Natal , POBox 375, 
Pietermaritzburg 3200. 
Unlike most seeds, those of Podocarpus henkelii Stapf do not dry out 
during maturation. Consequently they have a very high moisture con-
tent of ca. 62070 at maturity. When incubated at 25 °C under moist con-
ditions these seeds took 160 days to achieve 68% germination. One hun-
dred per cent germination was recorded in only 22 days when scarified 
and incubated under the same conditions. Scarified seeds were also 
capable of germinating without additional water provided that their 
moisture content exceeded 54%. Under natural conditions the seeds 
dehydrate rapidly and lose viability below a moisture content of ca. 
34%. The epimatium limits the uptake of water to the seed but does not 
prevent the loss of moisture to the atmosphere. This appears to limit 
this seed's efficiency as a propagule as they do not possess the ability of 
'dry' seeds to withstand environmental extremes. The epimatium of 
Podocarpus henkelii seeds is ab le to fix atmospheric carbon which is 
subsequently translocated to the other seed components. This is thought 
to supplement the food reserves in the period between maturation and 
germination. 
Eugenia l. (Myrtaceae) in Suidelike Afrika: numeriese 
taksonomie van loofblaar-organografie 
E. du Plessis en A.E . van Wyk 
Departement Plantkunde, Universiteit van Pretoria, Pretoria 0002. 
Ses Suider-Afrikaanse Eugenia-spesies is met behulp van 'n numeriese 
analise waarin 20 hoofsaaklik kwantitatiewe blaar-organografiese 
kenmerke gebruik is, met mekaar vergelyk om die taksonomiese waarde 
van hierdie kenmerke te bepaal. 
Blare is verhelder, gekleur en permanent gemonteer. Kenmerkwaar-
des is bepaal vanaf foto's wat verkry is deur die preparate direk as 
negatiewe te gebruik. Die waardes is met twee rekenaarprogramme vir 
groeperingsanalise en een vir hoofkomponent-analise verwerk. 
Die resultate ondersteun die konvensionele omgrensing van die 
taksons in die meeste gevalle en bevestig die taksonomiese waarde van 
loofblaar-organogra fie. 
Isolation of toxins from Microcystis aeruginosa 
J.N. Eloff 
Department of Botany, University of the Orange Free State, 
Bloemfontein 9300. 
Microcystis aeruginosa Klitz. is a toxic cosmopolitan bloom-forming 
blue-green alga. Clonal cultures of a number of isolates were grown in 
large quantities under controlled laboratory conditions. Freeze-dried 
cells were extracted with a large number of extractants. The com-
pleteness of extraction was monitored by intraperitoneal injection into 
mice. Because acetone soxhlet extraction did not remove any toxins but 
extracted lipids and pigments this was used as a pre-treatment. It was 
found that 70% MeOH, water at room temperature and sodium car-
bonate (0, I mol dm - 3) were the most effective extractants. 
Sephadex-G25 gelchromatography was used to separate toxic from 
non-toxic components. The toxic fractions always had an apparent 
molecular weight of 1000-2000. High performance liquid chromato-
graphy of the toxic extract indicated that several toxins were present in 
the different extracts. In all cases the toxicity was accompanied by a 
240 nm absorbance band. 
Hydrolysis of several toxins yielded a I: I ratio of 5 amino acids and 
methylamine. The toxin present as a major toxin in 8 of the I3 toxic 
isolates investigated, consisted of aspartic acid, glutamic acid, alanine, 
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arginine and leucine. In some isolates up to nine different toxins were 
encountered. 
Chloroplast development in streak infected Zea mays 
A.H.P. Engelbrecht 
Department of Botany, Rand Afrikaans University , POBox 524, 
Johannesburg 2000. 
Maize streak is characterized by elongated chlorotic interveinal areas in 
Zea mays L. The virus is transmitted by leafhoppers and intranuclear 
particles are present in infected plants. Chloroplasts from the 
uninfected leaves and green areas of infected leaves are structurally nor-
mal. Mesophyll chloroplast development was inhibited in the achloro-
phyllous areas and chloroplasts in different stages of development were 
present. No structural changes were observed in the bundle-sheath 
chloroplasts. Some changes in the tonoplast and vacuolar contents were 
seen in infected tissue and paracrystalline intranuclear particles were 
present. 
Die na-oes hantering van proteas 
0.1. Ferreira 
Navorsingsinstituut vir Tuinbou , Privaatsak X293, Pretoria 0001. 
Loofblaarverbruining van Pro tea neriijo/ia R. Br. het 'n kopersweer-
stand op die Europese markte tot gevolg. Die verbruining word deur 
oormatige vogverlies gei"nisieer wat aanleiding tot 'n toename in mem-
braanpermeabiliteit gee met 'n gevolglike oksidering van fenoliese ver-
bindings, wat deur die bruinwordingsverskynsel gemanifesteer word. 
Enkele hanteringspraktyke, wat spesifiek op die uitvoer van P. 
neriijo/ia-bloeiwyses per skip gemik is, is uitgetoets . Die behandelings 
het 4 h nadat die bloeiwyses gepluk is, 'n aanvang geneem. Bloeiwyses 
wat voor verpakking vir 3 h droog by kamertemperatuur gelaat is, het 
die kortste vaasleeftyd gehad, terwyl bloeiwyses wat vir 3 h in lopende 
kraanwater geplaas is en bloeiwyses wat vir die 3 h-periode verkoel 
(4 0c) is, die beste vaasleeftye gehad het. Bepalings van die persentasie 
transmittansie van die vaaswater het aangetoon dat relatief hoe konsen-
trasies van fenoliese verbindings daagliks in die vaaswater uitgeloog 
word. Groot variasies is egter in die resultate waargeneem, hoofsaaklik 
vanwee groot verskille in die vaasleeftydeienskappe van bloeiwyses van 
verskillende P. neriijo/ia-plante. 
Voucher specimens: The interface between Taxonomy 
and other botanical disciplines 
G.E. Gibbs Russell, R.P. Ellis and B. De Winter 
Botanical Research Institute, Private Bag X101 , Pretoria 0001. 
Botanical nomenclature, with all its faults, is still the only means of 
communication between scientists about the identity of plants. The 
identity of a plant is determined by comparing it with plants whose iden-
tity and correct name are known. Voucher specimens are necessary to 
substantiate observations not visible by the external morphology of the 
specimen, such as anatomical structure, biochemical pathways, 
chromosome counts, and ecological and phytosociological observa-
tions. These voucher specimens, deposited in a recognized herbarium, 
provide a permanent record, so that the identity of the plant on which 
the studies were made can be determined at any time in the future. They 
also give the taxonomist the basis for incorporating the conclusions of 
other botanical disciplines into the general synthesis of all characters 
necessary for correctly interpreting the evolutionary relationships of 
plants, which is the basis of all modern plant classification. 
Nitrogen assimilation by a cell-free reconstituted system 
V.M. Gray and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Nitrate and nitrite utilization by the supernatant and pellet fractions 
from Zea mays L. root extracts were investigated. The ratios of nitrate 
utilization to nitrate formation by both the supernatant and pellet frac-
tions, when supplied with nitrate, were determined. The pellet utilized a 
greater amount of nitrite when glucose-6-phosphate acted as electron 
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donor , suggesting that nitrite reduction is localized in the plastid. The 
influence of the redox dye methylviologen and glucose-6-phosphate on 
nitrite utili zation by the supernatant fraction was also investigated. 
The effect of seed treatments on germination of Acacia 
mearnsii 
N.S. Hendry and J. van Staden 
Department of Botany, University of Natal , POBox 375, 
Pietermaritzburg 3200. 
Germination in Acacia mearnsii De Willd is prevented by seed coat im-
permeability. Some of the possible means of overcoming this coat-
imposed dormancy were investigated , with a view to elucidating the 
natural means of survival and propagation of thi s local weed species. 
Of the treatments aimed at overcoming the seed coat impermeability 
to water, manual chipping was the most effective in promoting germina-
tion. Hot water and dry heat treatment of seed were progressively less 
effective and scarification by shaking seed with sand induced significant 
increases in germination only after extensive periods of shaking. Ger-
mination in the laboratory increased with increasing temperature up to 
90°C. Above thi s temperature the percentage of seeds that rotted in-
creased while the germination percentage did not. When duration of 
oven dry heat treatment was tested it was found that periods of 5 min at 
90 °C were most effective. Heating in excess of 5 min resulted in loss of 
seed due to rotting. 
Treatment of the seed with solvents was ineffective in promoting ger-
mination where seeds were steeped in acid. Freezing of seed neither pro-
moted germination, nor did it decrease viability when seeds were subse-
quently chipped manually and germinated. 
Comparisons were made with temperatures which might be ex-
perienced by seed during veld fires. The implications of the above fin-
dings for weed management are di scussed. 
The effect of phenolic compounds on certain enzymes 
and selected metabolic processes in the leaves of Protea 
neriifolia 
C. Huyser and C.S. Whitehead 
Department of Botany, University of Pretoria, Pretoria 0002 and 
Department of Botany, Potchefstroom University for CHE, Potchefstroom 
2520. 
Browning of the leaves, retaining on the peduncle of Prolea neriijolia 
R.Br. after cutting, is a major problem in the protea flower industry. 
Various aspects related to browning and senescence and the possible 
relationship between some of these aspects and phenolic compounds 
were studied. 
Senescence of protea leaves was characterized by a typical climacteric 
respiratory pattern. A considerable increase in the percentage apparent 
free space (OJoAFS) occurred during the pre-climacteric stage. This 
initial increase was followed by a slight decline whereafter a con-
siderable increase in the 070AFS occurred concomitant with the rise in 
climacteric respiration. A slight increase in the total so luble protein con-
tent during the pre-climacteric stage was followed by an irreversible 
decline. Senescence of the foliage was characterized by a decrease in 
chlorophyll content. Decompartmentation as a consequence of the 
degradation of the tonoplast and surrounding membranes of organelles 
occurred during the climacteric. Tannins, the polymeric compounds 
'Which cause browning of ti ssue, were found mainly in cytoplasmic 
vacuoles, plastids and in the membranes of vesicles which occurred 
within vacuoles of the leaf cells . Tannins were also observed in 
chloroplastic starch grains. This indicates some relation between 
disso lution of sta rch and the decrease of tannins in cells. 
Flavonoid-containing extracts from the protea leaves inhibited 
chlorophyllase activity. In the case of lipase flavonoid extracts made 
from freshly cut leaves and leaves I day after cutting, stimulated activity 
whereas extracts from leaves 3 days and longer after cutting inhibited 
activity. The opposite tendency was observed for malate 
dehydrogenase . 
From the enzyme studies and from the paper chromatographic 
separation studies it was clear that the flavonoid composition of Prolea 
neriijolia leaves changed considerably during a lO-day period after cut-
ting. 
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loonopname deur afgesnyde gewone en proteoi'ede 
wortels van die Proteaceae 
J.H. Jooste 
Departement Plantkunde, Uni ve rsiteit van Stellenbosch, 
Stell en bosch 7600. 
Opname van gemerkte elemente deur afgesnyde gewone en proteoi'ede 
wortels van Leucospermum cordijolium (Knight) Fourc. en Prolea 
repens (L.) L. is bestudeer. 
Proteoi'ede wortels het feitlik deurgaan s ' n baie groter opnamevermoe 
getoon. Gebruik van ' n metaboliese remstof, asook toepassing van desorp-
siebehandelings, dui op 'n groter metaboliese komponent van opname 
by proteo'iede as by gewone wortels. 
The effect of ethylene on protein synthesis in Ricinoden-
dron rautanenii seeds 
A.B. Keegan and J. van Staden 
Department of Botany, University of Natal , POBox 375, 
Pietermaritzburg 3200. 
Seeds of Ricinodendron raulanenii Schinz germinate rapidly in response 
to ethylene. Our study was concerned with determining the 
physiologica l responses to thi s phytohormone with a view to 
establishing the trigger for dormancy release. One of the aspects in-
vestigated was protein synthesis and this was measured by determining 
the amount of 14C-leucine incorporated into the TCA-insoluble fraction 
of treated seeds. Our results show that: 
(i) In the embryonic axis protein synthesis commenced rapidly and 
was detected after 2 h imbibition. After 48 h imbibition thi s had 
more than doubled. 
(ii) Following a 12 h ethylene treatment, protein synthesis appeared to 
drop when compared to the control. 
(iii) Subsequent germination was marked by a gradual ri se in the pro-
tein synthetic capacity whereas control ti ssue of the same age show-
ed a dramatic decline to below that of the treated seeds. 
The most notable feature of thi s data was the drop in protein synthesis 
after the application of ethylene. This could indicate that the produc-
tion of some dormancy promoting protein(s) was being inhibited by 
ethylene. 
This hypothesis is discussed in the light of our current knowledge of 
the biochemical and ultrastructural changes which have now been 
determined . 
The Pretoria National Herbarium computerized informa, 
tion system 
R.E. Magill , G.E. Gibbs Russell , J.W. Morris & P. Goncalves 
Botanical Research Institute , Private Bag X101, Pretoria 0001 . 
The Pretoria National Herbarium computerized information system 
(PRECIS) has been in operation since 1980. Its operation was made dif-
ficult and expensive by the huge size of the data bank, as a result of the 
inclusion of both specimen-related and species-related data , and infor-
mation for di sciplines other than taxonomy. The system has been revis-
ed, decreasing the amount of data stored for each specimen to species-
related data of use to taxonomists for herbarium curation and flori stic 
research. Sorting of data is done by the Burroughs information retrieval 
package, INQUIRY. At present data is encoded for approximately 
600 000 specimens. 
Die andresium van Pelargonium 
E.M. Marais 
Akademie vir Tersiere Onderwys, Privaatsak 13301 , Windhoek 9000. 
Die aantal vrugbare meeldrade vorm ' n belangrike kriterium om tussen 
die verskillende genu sse van die Geraniaceae te onderskei. Binne die 
genus Pelargoniwn is die andresium ook van tak sonomiese belang om 
tussen spesies te onderskei en om moontlike verwantskappe tussen 
taksons te bepaal. 
Kenmerke soos die aantal vrugbare meeldrade, die lengte van die ver-
sk illende meeldrade en ook die lengte van die meeldrade in verhouding 
met die kelkblare, so weI as die aanwesigheid van papille en trigome op 
die meeldrade, is van waarde gevind om tussen spesies te onderskei. 
Spesies waarvan die struktuur van die andresium met mekaar ooreen-
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stem, word in kleiner taksonomiese eenhede saamgroepeer. 
Die blom van Pelargonium is gewoonlik protandries, maar homo-
gamie is nie uitgesluit nie . 
Phenological studies in Mountain Fynbos 
E.J. Moll and J.E.M. Sommerville 
Botany Department , University of Cape Town, Private Bag, Rondebosch 
7700. 
Representative Mountain Fynbos plants were measured 10 times during 
a year and shoot growth, flowering, fruiting and leaf fall were recorded. 
In addition to the true heathland plants measured, some Afro-montane 
elements were also included in the study for comparative purposes. 
The results show that most growth occurs at the end of spring 
through into summer and that litter fall occurs mainly once growth 
ceases. 
Some interesting observations on pollination in Ficus in· 
gens 
S. Naicker and H. Baijnath 
Department of Botany, University of Durban·Westville, 
Private Bag X54001 , Durban 4000. 
Ficus ingens (Miq.) Miq. a member of the subgenus Urosligma Gasp., 
has been suggested by Corner to be the possible link between the Indo-
Malaysian and African members. As reported in other members of the 
genus, it is found that there is a close relationship between the various 
stages of floral development and insect activity. The regular pollinator 
of F. ingens, Plalyscapa soraria (Wiebes) enters the sycone through the 
ostiole, lays eggs and effects pollination. Besides this, several other 
species of wasps oviposit through the wall of the sycone. The female of 
the pollinator has specialized pollen carrying pockets. The mandibles of 
the male wasps are well developed for rapid release from their galls and 
for biting an exit through the syconial wall. Males cut open the anthers, 
after which the females fill their pockets with pollen grains by the use of 
their forelegs. Field observations showed that within a small area, 
sycones of different stages of development were available on different 
trees. Although the degree of fruiting varied from tree to tree , it was 
found that for a particular tree all the sycones were at the same stage of 
development. 
Trigome by Pelargonium 
L. Oosthuizen 
Departement Botanie, Universiteit van Stellenbosch, Stell en bosch 7600 
Die indumentum en trigoomtipes van die loofblare van 134 
Pelargonium-spesies is ondersoek. Nege haartipes en vyf klierhaartipes 
is onderskei. Die verspreiding van die trigoomtipes by die verskillende 
spesies is getabuleer en die indumentumtipe is vir elk beskryf. Daar is 
gevind dat die trigoom- en indumentumtipes dikwels van diagnostiese 
waarde is, en as moontlike aanduiding van verwantskap gebruik kan 
word. 
Uit 'n verdere ondersoek na die ontwikkeling van die indumentum 
van P. scabrum (Burm . f.) L'Herit. tydens lamina-ontogenie is die 
volgende afleidings gemaak: Ontwikkelingspatrone van die lamina is 
ad- en abaksiaal gekorrelleer; sekere epidermisselle is moontlik geneties 
voorafbestem om tot trigome te ontwikkel - faktore wat die epider-
misselgrootte bei'nvloed, sal dus ook die trigoomdigtheid bei'nvloed; 
tydens blaarontogenie is daar 'n aanvanklike eksponensieie daling in 
klierhaar- en epidermisseldigtheid, gevolg deur 'n meer geleidelike af-
name tot die digthede feitlik konstant bly; blaarontwikkeling by P. 
scabrum kan in verskillende stadiums van selinisiering en vergroting en 
trigoomontwikkeling verdeel word. 
A simple system of computerized storage of herbarium 
data 
P.B. Phillipson 
Department of Botany, University of Fort Hare , Private Bag X1314, 
Alice 5700. 
A system of computerized storage of herbarium data is outlined, which 
has been developed for use at the University of Fort Hare, Botany 
Department Herbarium. The system uses a file of 'blank labels' and the 
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computer's built-in editor, using no external computer program. [t is an 
easy system to operate, requiring very little previous experience with 
computer techniques, whilst remaining flexible to the needs of different 
users. It is proposed that this type of system could be more widely 
adopted, especially in the smaller herbaria , saving considerable time 
and adding to precision. 
A tentative physiological explanation for the selection of 
the extant serpentine flora of Zimbabwe 
A.!, Robertson 
Department of Botany, University of Zimbabwe, POBox 167 MP, 
Salisbury, Zimbabwe. 
On the Great Dyke trees are stunted and grasses are dominant owing to 
the weathering of serpentine rock having created a toxic soil. The 
critical factor is the poisoning owing to nickel ions. These can stop the 
growth of a meristem after IO h of exposure. Some plant forms can 
cope better than others with repeated loss of meristems, and this could 
be a powerful influence in selecting the relict species found on the Dyke. 
Aspects of photosynthesis, respiration and nitrogenase 
activity in Cycad coralloid roots 
J.G.C. Small , N. Grobbelaar, J. Marshall and O. Badenhorst 
Department of Botany, University of Pretoria , Pretoria 0002. 
No photosynthesis (02 evolution or CO2 uptake) could be detected in 
Cycad coralloid roots infected with nitrogen-fixing blue-green bacteria. 
For sustained nitrogenase activity light was essential under anaerobic 
conditions but not under aerobic conditions. It appears that both 
photosystem I and respiration can supply ATP for nitrogenase activity. 
Non-infected roots had higher respiratory rates and higher cytochrome 
oxidase mediated O 2 uptake than infected roots . The ratio of SHAM-
sensitive O 2 uptake to total O 2 uptake was, however, greater in the latter 
case. The significance of mode of respiratory electron flow for 
N 2-fixation is discussed. 
Lipid peroxidation and seed ageing 
M.T. Smith 
Department of Biological Sciences, University of Natal , King George V 
Avenue, Durban 4001. 
Deterioration of membranes and damage to nucleic acids have been sug-
gested as contributory factors in the decline of viability of stored seed. 
An early indicator of seed deterioration is the increased leakage of 
solutes during imbibition which has been attributed to peroxidative 
damage to membrane lipids. 
In this study an attempt was made to determine whether a relation-
ship could be found between loss of viability, storage conditions, total 
lipid hydroperoxides and the fatty acid levels of seeds of Lacluca saliva 
L. 
[n dry-stored seed below about 5OJo moisture content hydroperoxide 
levels were consistently low, irrespective of temperature or duration of 
storage, whereas a steady increase of hydroperoxides was noted at 
higher moisture contents with increasing time of storage. No clear rela-
tionship could be found between the hydroperoxide levels , the relative 
proportions of unsaturated fatty acids (linoleic and oleic) and seed 
viability. 
On imbibition, fatty acid levels remained unchanged whereas lipid 
hydroperoxides underwent considerable change. Thus a paradoxical 
situation exists in that although peroxidation of lipids may occur under 
certain conditions of storage, this does not lead to loss of saturation of 
fatty acids. 
A kinetic study of nitrate assimilation in barley (Hordeum 
vulgare) leaves 
M.I.M. Soares, S.H . Lips and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Nitrite accumulation by leaf sections under dark anaerobic conditions is 
currently accepted as the basis for the estimation of in vivo nitrate 
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reductase activity. Our studies with leaves of Hordeum vulgare L., 
showed that the amount of nitrate used under different experimental 
conditions (aerobioses and anaerobioses, light and dark) was several 
times larger than the amount of nitrite accumulated. The use of the 
photosynthetic inhibitor DCMU brought about an accumulation of 
nitrite under light-anaerobic conditions. Under all conditions tested ox-
ygen inhibited nitrite accumulation while stimulating nitrate use. The 
disproportion of nitrate used to nitrite accumulated was also osberved 
in crude extracts of homogenized leaves. 
A preliminary report on buoyancy behaviour of pro-
pagules of Avicennia marina 
T.D. Steinke 
Department of Botany, University of Durban-Westville, Private Bag 
X54001 , Durban 4000. 
Propagules of A. marina (Forsk.) Vierh. were shown to be either 
'sinkers', i.e. sink on shedding their pericarp, or 'floaters', i.e. remain 
buoyant after shedding. While propagules showed big variations in 
buoyancy from different estuaries, generally those mangroves in the 
north produced a high proportion of 'floaters' while those in the south 
produced mainly 'sinkers'. The buoyancy of propagules appeared to be 
determined by the relative densities of the upper and lower halves of the 
cotyledons. Anatomical sections revealed that, while there was little dif-
ference in inner cotyledons, those parts of outer cotyledons which sink 
had closely-packed cells high in reserves, while those that float .had a 
high proportion of intercellular air spaces. Some of the 'sinkers' were 
found to become buoyant after a period of submersion, although pro-
pagules from all estuaries did not behave in this way. Apparently those 
propagules which had a density close to that of sea water tended to 
become buoyant later and it was suggested that utilization of reserves 
reduced the original density to a level which enabled these propagules to 
float. The implications of variations in buoyancy of A. marina pro-
pagules for the further distribution of this mangrove along the south-
east Cape coast are discussed. 
Transport and metabolism of 8[ 14Clt-zeatin in ger-
minating maize caryopses 
J. van Staden 
Department of Botany, University of Natal , POBox 375, 
Pietermaritzburg 3200. 
Labelled zeatin applied to germinating maize kernels is differentially 
metabolized by the embryonic axis and endosperm tissues. A larger 
number of radioactive metabolites was formed when the hormone was 
applied to the embryo or intact tip of the radicle than to the endosperm. 
When applied to the endosperm only one metabolite was formed . This 
compound which persisted in the endosperm tissue stimulated the 
growth of soybean callus and appears to be an oxidation product of 
zeatin. Its formation indicates that side-chain cleavage rather than side-
chain modification is the way in which zeatin is metabolized in the en-
dosperm. This also happens in the embryonic tissue. The formation of 
metabolites which co-chromatographed with ribosylzeatin within this 
part of the germinating kernel, indicates that in the metabolically more 
active tissues, modifications to the adenine ring also occur. No definite 
evidence for an embryo-endosperm interaction of cytokinins during the 
course of germination could be detected. 
Die invloed van 2,4,5-TP op afsnyding en die aktiwiteit van 
sekere ensieme van boontjie-eksplante 
J.E. Watts en O.T. de Villiers 
Departement Botanie, Universiteit van Stellenbosch, 
Stellenbosch 7600. 
Boontjie-eksplante is gebruik as 'n modelsisteem om die invloed van 
2,4,5-TP op afsnyding en die aktiwiteit van sekere ensieme wat 
moontlik 'n rol in die vorming van afsnoeringslae mag speel, te onder-
soek . Dit is bevind dat uiters lae konsentrasies 2.4,5-TP die vorming van 
afsnoeringslae totaal teewerk. Die aktiwiteit van sellulose word tot 'n 
groot mate deur die verbinding verlaag, terwyl dit die aktiwiteit van 
pektienmetielesterase betekenisvol verhoog. Die aktiwiteite van 
pektinase, protease en RN-ase is nie bei"nvloed nie . 
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The effect of aldicarb on certain metabolic processes in 
isolated tobacco cells 
C.S. Whitehead 
Department of Botany, Potchefstroom University for CHE, 
Potchefstroom 2520. 
Increasing use has recently been made by various authors of enzymati-
cally isolated cells from the leaves of higher plants to study plant 
metabolism. It has been shown that these cells are capable of perform-
ing normal biochemical processes. Localization of the metabolic site(s) 
of action of various chemicals in higher plants has also been extensively 
investigated, using single cells or protoplasts from higher plants. This 
study was undertaken to determine the effect of 2-methyl-2-(methyl-
thio) propionaldehyde-O-(methylcarbamoyl) oxime, an aldicarb 
pesticide, on photosynthesis and respiration and on protein, RNA and 
lipid synthesis in isolated tobacco leaf cells. 
Aldicarb was extracted from Temik 15G granules (Union Carbide 
Corporation) and purified by recrystallization from acetone-water solu-
tions. Cell suspensions from leaves of young Nicotiana tabacum L. cv. 
TL 33 plants were used. Time and concentration-course studies were 
conducted to determine the effect of aldicarb on the metabolism of the 
cells. 
Although photosynthesis, respiration and RNA synthesis were in-
hibited by aldicarb, the inhibition was frequently not linear with in-
crease in time and concentration. Both lipid and protein synthesis were 
enhanced by an increase in aldicarb concentration. The simultaneous in-
hibition of RNA synthesis and stimulation of protein synthesis indicates 
that aldicarb affects the transcriptional rather than the translational 
mechanism of the cells. It seems that RNA synthesis is the most sensitive 
of all the processes inhibited by aldicarb applied to tobacco cells. 
Die morfologie van die basidiokarp van Coprinus com-
atus 
A. Winterboer en A. Eicker 
Departement Plantkunde, Universiteit van Pretoria, Pretoria 0002. 
Die basidiokarp van Coprinus comatus (Mull. ex Fr.) S.F. Gray, be-
staan uit die pileus met kieue, en die steel. Die kieue is parallelvormig en 
nie wigvormig soos die van Agaricus brunnescens Beck. nie . Die dun-
wandige hifes in die basidiokarp vertoon pseudoparenchimaties en 
gespeverbindings word by die septums aangetref. Daar kom dolie-
poriee tussen aangrensende hifes voor. Die kieue besit 'n himeniumlaag 
wat diggepak is met basidiums en steriele parafises. Die basidiums is 
dimorf en die spore word gevolglik in twee lae gedra. Die spoor besit 'n 
dik wand wat uit vier verskillende lae bestaan . 
An investigation into the activity of the photosynthetic 
pathway enzymes in Alloteropsis semialata 
M.M. Wolfson and C.F. Cresswell 
Department of Botany, University of the Witwatersrand, 
1 Jan Smuts Avenue, Johannesburg 2001. 
Alloteropsis semialata (R . Br.) Hitchc. is unique in that it possesses 
both the Kranz and non-Kranz forms within one species and these two 
forms may occur in the same ecological niche. The Kranz and non-
Kranz anatomy is correlated with C4 and C) physiology. Preliminary in-
vestigations of photosynthetic pathway enzymes, using standard assay 
techniques, indicate that , despite high aspartate aminotransferase ac-
tivity, the main decarboxylation enzyme would appear to be NADP 
malic enzyme, thus agreeing with Ellis' classification of Alloteropsis 
semialata as an NADP malic enzyme type. However, further studies 
suggest that this decarboxylation pathway is flexible and may well be 
varied when plants are exposed to different environmental conditions . 
Enzymes of starch breakdown in Strelitzia juncea seeds 
during dormancy breaking and germination 
s. Ybema, J.G.C. Small and N. Grobbelaar 
Department of Botany, University of Pretoria, Pretoria 0002. 
Strelitzia juncea Link seeds have a massive starch rich endosperm. The 
principal starch mobilizing enzymes were found to be a- and fJ-amylase . 
Starch phosphorylase could not be detected. Although both a- and 
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fJ-amylase were active from the start of imbibition, a-amylase appeared 
more important in the pre-germination stage and fJ-amylase more im-
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portant after germination. Oxygen, which breaks dormancy, appeared 
to enhance fJ-amylase activity. 
